In this study, long term dextran sulphate sodium administration was studied to ascertain whether colorectal carcinoma could be produced in patients with long standing ulcerative colitis. Simultaneously, changes in the intestinal microflora were analysed. Low grade to high grade dysplasia was seen in three of the five hamsters treated with 1% dextran sulphate sodium solution for 100 days, while no dysplasia was detected in the eight animals concomitantly treated with metronidazole, an antianerobic microbial agent, which prevents colonic ulceration. In these two groups, none of the animals developed colorectal cancer over 100 day period. In a group treated for 180 days, seven of the eight animals had dysplasia, and one had two adenomas. Furthermore, four of the eight animals had adenocarcinoma in the transverse colon; they were protruding well differentiated adenocarcinoma in one and non-protruding lesions infiltrating into the musclaris propria in three. The three nonprotruding infiltrating adenocarcinomas were classified to be well differentiated adenocarcinoma in one and mucinous adenocarcinoma in two, resembling the type of cancer which complicates ulcerative colitis in man. (Gut 1992; 33: 1521-1527 In man, it is clinically well known that colon carcinoma often develops as a complication of long standing and extensive ulcerative colitis 
disease, or colitis associated with dysplasia.'-3 Ulcerative colitis can be induced experimentally in guinea pigs, 7 rabbits,478 and hamsters9 with carrageenan, sulphated amylopectin, or dextran sulphate sodium mixed in drinking water. We have been studying experimental ulcerative colitis induced with dextran sulphate sodium and previously reported experimental chronic ulcerative colitis.'0 In this study, we have investigated whether long term dextran sulphate sodium administration produced colorectal carcinoma as a model of colorectal carcinoma seen in patients with longstanding ulcerative colitis. Because it has been reported that metronidazole prevents the occurrence of ulcerative colitis like lesions," and we had obtained similar findings,'2 we also studied whether or not this drug could prevent not only ulcerative colitis, but cancer development as well. Changes in the intestinal microflora were also analysed.
Methods

ANIMALS
Syrian hamsters, males (Nippon Bio-supp Center, Tokyo, Japan), eight to nine weeks of age, were kept at our animal laboratory centre. These hamsters were used for the induction of experimental ulcerative colitis. The rodents were kept under standard laboratory conditions and were allowed free access to animal chow (MF, Oriental Food Inc, Tokyo, Japan). Dextran sulphate sodium treated or non-treated drinking water was provided ad libitum. (Table I) .
S*^v-f d MACROSCOPIC FINDINGS
In the control group, there were no abnormalities in the gastrointestinal tract from the oesophagus ' to the rectum. In group AM, which was treated with dextran sulphate sodium and metronidazole, erosion and mucosal oedema were seen in the area from the caecum to the rectum in three of the eight animals, while the remaining five showed no abnormalities in the colon. In group A, which was treated with dextran sulphate sodium for 100 days, erosion, ulceration and bleeding (Fig 1) were seen in all the animals throughout the large intestine, but mainly in the V caecum and transverse colon. Two of the five i animals also had protruding lesions (Fig 1) Fig 3) . In group A, which was treated with dextran sulphate sodium for 100 days, three of the five animals had low grade to high grade dysplasia (Fig 4) in the caecum, rectum, and transverse colon, but none had carcinoma (Table II) . In group B, which was treated with dextran sulphate sodium for 180 days, one of the eight animals had two tumour like adenomas in the caecum and rectum, respectively (Fig 5) . Seven ofthese had low grade to high grade dysplasia in the caecum and four had dysplasia in the colon and rectum (Fig 6 , Table II ). Furthermore, in group B, four of the seven animals with dysplasia had cancer in the transverse colon -namely, one had a protruding lesion with tubular adenocarcinoma, which was classified as well differentiated adenocarcinoma (Fig 7) , and the remaining three had nonprotruding lesions with a few tubular structures, resulting in cancer cells invading into the muscular layer. One of the latter three animals was found to have well differentiated adenocarcinoma (Fig 8) and the other two, mucinous adenocarcinomas (Fig 9) . In addition, three of these eight animals in group B also developed squamous metaplasia in the rectum, but not squamous cell carcinoma.
EXAMINATION OF INTESTINAL MICROFLORA
The number of Bacteroidaceae was significantly increased in group A after dextran sulphate sodium administration, while that of this species was significantly decreased in group AM soon after the beginning of metronidazole administration (Fig 10) Onderdonk and colleagues" who found that carrageenan induced colitis could be prevented by pretreatment with metronidazole, which reduces intestinal anaerobes in guinea pigs. They24 also reported that administration of Bacteroides vulgatus isolated from caecal microflora of carrageenan induced colitis produced caecal ulceration in germ free guinea pigs. In the present study, it is suggested that metronidazole has the inhibitory effect on the growth of Bacteroidaceae in group AM treated with 1% dextran sulphate sodium in combination with metronidazole for 100 days, although its effect is still not clear. In this group, the occurrence of dysplasia as well as experimental ulcerative colitis was also inhibited. Our results also suggest that the increase of Bacteroidaceae may have some relation to the occurrence of ulcerative colitis like lesions and dysplasia induced bydextran sulphate sodium. In recent years, the promotive effect of bile acid on the occurrer,ce of colorectal cancer has attracted our attertion.25 As bile acid is decomposed by intestinal bacteria,25 the increase of Bacteroidaceae is considered to have some relation to cancer development. Such a relation is also supported by the fact that cancers produced by various sulphated polysaccharides9 21 are localised within the large intestine. Tendencies of decrease of Bifidobacterium and increase of Clostridium other (Clostridia apart from Clostridium perfringens) were reported in the intestinal microflora of patients of colon adenomas or cancers. 26 Further, the increase of Bacteroidaceae and decrease ofEnterobacteriaceae were reported in the intestinal microflora of people who live in high risk area of colon cancer.2728 It was also proposed that Clostridia, which are able to produce unsaturated bile acids, are implicated in the causation of large bowel cancer.213' In the present study, however, the increase of Clostridium other were not seen. Instead, the animal group developing cancer showed the decrease of Bifidobacterium and the increase of Bacteroidaceae in microflora. Detection incidence of Clostridium other was very low in both groups with or without metronidazole administration in our experiment. Accordingly, it is difficult to identify whether Clostridia have a critical role for development of colorectal cancer in this experiment. These data suggest that the change of intestinal microflora has a causal relationship to the development of colon cancer.
In conclusion, dextran sulphate sodium induced experimental ulcerative colitis very closely resembled human ulcerative colitis with respect to the pathology as well as the process of cancer development. 
